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(54) Fire detection system 

(57) An intelligent fire detection system is disclosed 
which includes a control panel (28) and a plurality ol de- 
tectors (20 : 22, 24) distributed throughout the building 
(10) being protected. The software of the panel (28) 
treats the detectors as being in one or more groups. All 
the detectors in a group can be in the same room. The 
detectors are set so as to be sensitive to small concen- 
trations of smoke eg 0.3% per metre obscuration. Only 
if all the detectors in a group, or a predetermined lesser 



number of the detectors in a group, have smoke con- 
centrations at or above the threshold level does the pan- 
el establish an alarm condition. The panel can also es- 
tablish an alarm condition when the presence in any sin- 
gle detector of smoke at a higher concentration eg 3% 
per metre obscuration is detected. The system can al- 
ternatively includes detectors sensitive to other emis- 
sions from a fire eg heat, ionized particles or carbon 
monoxide. 
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Description 

FIELD OF THE INVENTION 

THIS INVENTION relates to a fire detection system. 
BACKGROUND TO THE INVENTION 

It is conventional practice to build a fire detection 
system into a building. Such systems usually include a 
control panel and detectors which are distributed 
throughout the building. Each detector is linked to the 
panel. The detectors are of various types such as smoke 
detectors, heat detectors, ionization detectors etc. 

Smoke detectors take a number of forms. For ex- 
ample, an extensively used form of smoke detector 
comprises a light source and a light sensitive cell. The 
light source and the cell are misaligned in the sense that 
light from the light source cannot fall directly on the cell. 
For light to reach the cell, it must be reflected off particles 
in the air. As the quantity of smoke in the air increases, 
more light is reflected onto the cell with the result that 
the output of the cell increases. The panel is set to es- 
tablish an alarm condition when the output of the cell 
reaches a predetermined value. For example, the panel 
can be set to establish an alarm condition when the 
quantity of smoke in the air reaches 3% per metre ob- 
scuration. 

Fire detection systems are also known which in- 
clude so-called aspirating high sensitivity smoke detec- 
tors. The smoke detector itself is mounted within a 
closed box and one or more pipes run from the box 
through the areas being protected. Each pipe has a plu- 
rality of holes in it. A fan evacuates the box so that air 
is drawn into the box through the pipes. The smoke de- 
tector is set so as to be far more sensitive than smoke 
detectors which are distributed throughout the building. 
Typically, high sensitivity smoke detectors are set to give 
an alarm condition when the smoke percentage reaches 
0.1 % per metre obscuration. 

It will be appreciated that air is entering the pipes 
through a plurality of holes and that the pipe may run 
through a number of separate rooms. Should there be 
a tire in one of the rooms, then smoke will be drawn into 
the pipe through the holes which are in that room. How- 
ever, uncontaminated air will be drawn into the pipe 
through holes which are in the other rooms. There is 
thus, in the pipe, a diluting effect. More specifically, the 
smoke which enters the pipe from the room in which 
there is a fire is mixed with clean air coming in from the 
other rooms. Thus, while the high sensitivity detector 
may be set to establish an alarm condition at 0.1% per 
metre obscuration in the detector box, there must be far 
more smoke in the burning room than that before the 
smoke percentage at the high sensitivity detector itself 
reaches 0.1% per metre obscuration. 

Generally fire detection systems have to be made 
insensitive to low emission levels (whether it be smoke, 



ionized particles or heat) to prevent so-called nuisance 
alarms. The more sensitive the system is to low emis- 
sion levels the more prone it is to establishing an alarm 
condition when there is no fire. 

5 

BRIEF SUMMARY OF THE INVENTION 

According to the present invention there is provided 
a fire detection system comprising a control panel, a 

10 group of detectors for sensing emissions from a fire, 
means for connecting the detectors to the control panel 
so that the status of each detector is communicated to 
the control panel, first means for establishing an alarm 
condition upon any detector sensing the presence of 

is emissions at or above a predetermined upper level, and 
second means for establishing an alarm condition when 
at least two detectors in the group simultaneously sense 
the presence of emissions at or above a lower prede- 
termined level. 

20 it is possible for the second means to be such that 
all the detectors in the group must simultaneously detect 
the presence of emissions at or above said predeter- 
mined lower level before an alarm condition is estab- 
lished. However, it is preferably that the second means 

25 be such at a predetermined minimum number of detec- 
tors in the group, which minimum number is less than 
the number of detectors in the group, must simultane- 
ously detect the presence of emissions at or above said 
predetermined lower level before an alarm condition is 

30 established. 

It is also desirable to arrange the detectors in a plu- 
rality of groups of detectors and to provide third means 
for comparing the output signals from detectors of one 
group that are sensing emissions above said predeter- 

35 mined lower level with the output of detectors of at least 
one other group. 

BRIEF DESCRIPTION OF THE DRAWING 

40 For a better understanding of the present invention, 
and to show how the same may be carried into effect, 
reference will now be made, by way of example, to the 
accompanying drawings in which: - 

45 Figure 1 is a diagrammatic representation of a fire 
detection system in accordance with the present in- 
vention; 

Figure 2 is a graph illustrating sensitivity; and 
Figure 3 is a block diagram of the system. 

so 

DETAILED DESCRIPTION OF THE DRAWING 

In Figure 1 reference numeral 10 indicates a single 
story building protected by a fire detection system. The 
55 building is divided by internal walls 12 into three rooms 
designated 14, 16 and 18. Mounted on the ceilings of 
the rooms are pluralities of fire detectors 20, 22 and 24. 
For the purposes of the present description it will be as- 
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sumed that the detectors are all smoke detectors. Ref- 
erence numeral 26 designates an electrical line which 
extends in a loop from a control panel 28 to the detectors 
20, 22, 24. 

The panel 28 is of the so-called intelligent type 
which interrogates each of the detectors 20, 22, 24 in 
turn. At each interrogation the detector is caused to send 
to the panel signals which inter alia are indicative of the 
amount of smoke inside the detector. In a conventional 
system the output of each detector is treated entirely in- 
dependently of the output of each other detector. More 
specifically, if the output from any detector indicates a 
smoke content of above a predetermined level (say 3% 
per metre obscuration) then the panel 28 will indicate 
an alarm condition. This is achieved by means of the 
software of the panel. This predetermined level is an up- 
per level. 

In accordance with the present invention the soft- 
ware of the panel is set to react to a smoke content in 
any detector at another level which is below the prede- 
termined upper level. This predetermined lower level 
can be, for example, at 0.3% per metre obscuration. 
This means that each detector is functioning both as a 
standard sensitivity detector and as a high sensitivity de- 
tector. However, a detector set to this level is over-sen- 
sitive and relatively small amounts of dust or cigarette 
smoke in the atmosphere will result in a smoke percent- 
age of more than 0.3% per metre obscuration and hence 
establish an alarm condition. To prevent false or nui- 
sance alarms of this nature the smoke detectors are, in 
accordance with the present invention, treated by the 
panel as being in groups. Thus, the detectors 20 are 
treated as a first group, the detectors 22 are treated as 
a second group and the detectors 24 as a third group. 

The panel software does not establish an alarm 
condition should the number of detectors in a group 
which are simultaneously sensing quantities of smoke 
above the lower predetermined level be below a prede- 
termined number. For example, in the illustrated embod- 
iment, the software of the panel can be such that it will 
only establish an alarm condition if all four of the detec- 
tors 20 are simultaneously reading above 0.3% per me- 
tre obscuration smoke content. If all the detectors in a 
room are detecting smoke at that level, then it is a rea- 
sonable assumption that there is afire which is providing 
the smoke content. 

Should the room being protected be large, and have 
a substantial number of smoke detectors in it, then the 
software of the panel can be such that a minimum 
number of the detectors in the room must simultaneous- 
ly contain smoke above the lower predetermined level 
before an alarm condition is established. Simply by way 
of example, there twelve detectors 24 in the largest 
room 18 shown. The panel can be programmed so that 
only when, say, five detectors indicate the presence of 
smoke above the lower predetermined level does the 
panel establish an alarm condition. 

The illustrated system enables an alarm condition 
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to be established when the smoke percentage in a room 
or other space being protected exceeds a lower prede- 
termined value. Because the detectors are grouped in 
the way described, and an alarm condition is only es- 
s tablished when a minimum number of detectors are si- 
multaneously recording smoke percentages above the 
lower predetermined level, false alarms resulting from 
a small amount of smoke or dust in part of the room can 
be avoided. 

10 it will be appreciated that the software establishes 
an alarm condition immediately that any detector 
records a smoke percentage above the higher predeter- 
mined level eg 3% per metre obscuration. Thus the sys- 
tem has all the advantages of standard sensitivity sys- 
is terns and will establish an alarm condition when a single 
detector has a substantial amount of smoke in it, whilst 
also being able to record low smoke percentages with- 
out giving false alarms. 

The actual smoke percentage that is used to cause 
20 an alarm condition to be established can vary with the 
number of detectors in the group. The more detectors 
that must have reached the lower predetermined level 
before an alarm condition is established, the lower the 
percentage obscuration per metre that can be used as 
25 a threshold. In this regard reference is made to Figure 
2. As illustrated, one detector must reach 3% per metre 
obscuration before an alarm condition is established. 
Two detectors in a group would have to reach close to 
2% per metre obscuration before it was safe to assume 
30 that there was an alarm condition. A multiplicity of de- 
tectors would only need to reach 0.3% per metre ob- 
scuration each to make it safe to establish an alarm con- 
dition. Thus thresholds of between 0.3% and 3% per 
metre obscuration would be used. 
35 As a further precaution against false alarms, a read- 
ing from a group of detectors indicating that all, or the 
predetermined number of them, have simultaneously 
reached the predetermined lower level can be checked 
by comparing the readings from the detectors in other 
40 groups of detectors on the line 26. If all the groups are 
giving readings that exceed the predetermined lower 
level, then it can be assumed that it is more likely to be 
a so-called nuisance alarm caused by a power surge, 
atmospheric conditions etc than it is to be excessive 
45 smoke levels. 

Figure 3 is a flow chart showing how the system is 
set up and operates. 

The first step, block 1, is to define the number of 
groups of detectors into which the total number of de- 
50 tectors in the building will be divided, and then to define 
the number of sensors in each of the groups. This infor- 
mation is stored in memory. Block 2 represents a deci- 
sion, then stored into memory, as to what the upper pre- 
determined level will be. Block 3 represents the mathe- 
55 matical calculation of a range of predetermined lower 
warning levels. These levels depend on whether the 
number of detectors that must register the lower level is 
2, 3, 4 etc up to all the detectors in the group. This in- 
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formation is stored in memory. 

In use, Block 4, data is read from all the detectors 
in a group and compared in Block 5 with the information 
stored in memory (Blocks 1 to 3). At Block 6 whether or 
not to establish an alarm condition is determined. If no 
alarm condition is established then the feedback loop 
ensures that the reading and comparison procedure 
continues. 

An advantage of the present invention over the as- 
pirating system is that smoke detection takes place in 
the room being protected and not at a remote location. 
Consequently, the presence of smoke is detected al- 
most instantaneously. In an aspirating smoke detector 
it can take up to one minute for smoke contaminated air 
to reach the closed box within which detection takes 
place. 

In the illustrated embodiment a line 26 connects the 
detectors to the panel. However, the line 26 could be 
replaced by radio links between the detectors and the 
panel. Where necessary, because, for example, the 
building structure blocks the radio signals to and from a 
particular detector, repeater stations can be used. 

The smoke detectors can be replaced by any other 
form of detector which is sensitive to emissions from a 
fire. For example, detectors for ionized articles, heat de- 
tectors or detectors sensitive to carbon monoxide can 
be used in place of smoke detectors. 

In the described embodiment it is the panel which 
initiates communication between the panel and the de- 
tectors. However, it is possible for the detectors to have 
some intelligence and include means which enables 
them to initiate communication with the panel and with 
other detectors. The type of system where the detectors 
have some intelligence is becoming known as a distrib- 
uted processing system. In this form of the present in- 
vention, the detectors in a group first communicate their 
statuses to one another. Only when the emission level 
in the predetermined number of detectors in the group 
is above the lower predetermined level do the detectors 
communicate their statuses to the panel and establish 
an alarm condition. 
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A fire detection system as claimed in claim 1, 
wherein said second means is such that all the de- 
tectors in the group must simultaneously detect the 
presence of emissions at or above said predeter- 
mined lower level before an alarm condition is es- 
tablished. 

A fire detection system as claimed in claim 1, 
wherein said second means is such that a prede- 
termined minimum number of detectors in the 
group : which minimum number is less than the 
number of detectors in the group, must simultane- 
ously detect the presence of emissions at or above 
said predetermined lower level before an alarm 
condition is established. 

A system as claimed in claim 1 , wherein the detec- 
tors are in a plurality of groups of detectors and third 
means are provided for comparing the output sig- 
nals from detectors of one group that are sensing 
emissions above said predetermined lower level 
with the output of detectors of at least one other 
group. 

A fire detection system as claimed in claim 1, 
wherein the detectors in a group communicate their 
statuses to one another and only communicate their 
statuses to the panel when at least two detectors in 
the group simultaneously detect the presence of 
emissions at or above said predetermined lower 
level. 



Claims 

45 

1 . A fire detection system comprising a control panel, 
a group of detectors for sensing emissions from a 
fire, means for connecting the detectors to the con- 
trol panel so that the status of each detector is com- 
municated to the control panel, first means for es- so 
tablishing an alarm condition upon any detector 
sensing the presence of emissions at or above a 
predetermined upper level, and second means for 
establishing an alarm condition when at least two 
detectors in the group simultaneously detect the 55 
presence of emissions at or above a predetermined 
lower level. 
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